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In the last decade, non-conforming domain decomposition methods such as hp mortar finite element meth-
ods have been shown to be reliable techniques for several engineering applications that often employ
complex finite element design [1, 2, 3, 4]. With this technique, one can conveniently assemble local sub-
components into a global domain without matching the finite element nodes of each subcomponent at
the common interface. We employ the mortar finite element formulation in conjunction with higher-order
elements, where both mesh refinement (h-version) and degree enhancement (p-version) are combined to
increase accuracy. An added advantage of this approach is that mesh refinement can be imposed selectively
on those components where it is required. Moreover, different variational problems in different subdomains
can be combined.

The mortar finite element method has proven to be a good candidate for hp implementation in two di-
mensions. In this talk, we will present both theoretical and computational results for the stability and
convergence of hp mortar finite element techniques in three dimensions, both in the presence of non-
quasiuniform meshes and varying polynomial degree. Our numerical results show optimality for the re-
sulting non-conforming method for various h, p and hp discretizations.
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